Abstract Four selected green areas in Krakow (Poland) were compared, including: (1) the historical centre of Krakow with the green belt of Planty; (2) Błonia -grassland situated near the city centre; (3) the Park of Aviators, situated between the old part of Krakow and the industrial district of Nowa Huta and (4) the Nowa Huta Meadows. All these areas have great potential educational values. All the aspects of sustainable development are important in their management. The environmental aspect means preserving biodiversity and filtering pollutants. The economic aspect is connected with the projects that bring economic profits, as well as in higher value of real estate situated near green areas. The areas are attended by the residents of Krakow, which contributes to social and well-being aspects. The educational value of green areas is related with the ability to observe nature as well as formal and informal meetings and sports and recreational activities allowing social integration in many fields. The questionnaire showed great importance of green areas for local residents.
Introduction
Sustainable development consists of three aspects: environmental, economic and social [1] . Atkinson [2] adds the forth aspect -wellbeing, making a compass consisting of four sides: Nature, Society, Economy and Wellbeing. Wellbeing however can also be understood as a quality referring to the three previously mentioned aspects. While the environmental role of urban green areas is unquestionable, economic and social roles are often understood as contradict to it and in big cities the remaining "empty" areas are built up with apartment buildings, supermarkets, and parks to satisfy the economic and social needs (jobs, housing, etc). This way green areas are shrinking.
Nevertheless growing popularity of sports and recreation makes local authorities take care about green areas treated as places of recreation. This idea (still without using the term "sustainable development") appeared at the end of 19 th century with the concept of "garden cities", designed to satisfy social and economic needs and create healthy environment for people (especially workers and their families, so far, having been living in appalling conditions) [3] . The effect of this policy was saving the existing green areas from the construction development, as well as converting brown fields into green fields. Social role of green areas remains as important as it was more than 100 years ago. Economic role for ordinary people can be seen in the aspect of allotments providing fruit and vegetables to their users, even though, growing vegetables in recent years became less important than recreational function of allotments [4] .
Public green areas (parks, meadows) are often rented for mass events, bringing profit to the municipality and stimulating social life of the community. Parks and meadows can also play a great role in the education for sustainable development, both through organizing events particularly related to such education (e.g. Recycling Festival) or encouraging individual studies (e.g. through information tables at the didactic trails, bird watching, etc.).
The aim of this study is to look at the role of selected areas of the city of Krakow in the promotion of different aspects of sustainable development.
Materials and Methods

Study Area
For this paper four green areas in the city of Krakow were selected:
1. Planty -a green belt surrounding the historical centre of Krakow; 2. Błonia Krakowskie -a grassland situated near the city centre; 3. the Park of Polish Aviators (Park Lotników Polskich), situated between the old part of Krakow and the industrial district of Nowa Huta; 4. the Nowa Huta Meadows (Łąki Nowohckie).
In Krakow there are much more parks and green areas. These four were selected in such a way that they were representative for a certain type of vegetation and, consequently recreation activities: two typical parks with trees and two meadows. Two areas were situated in the so called "old Krakow" -Planty in the very historical centre and Błonia -about 1-2 km from the historical centre. The Nowa Huta meadows are also situated close to the Nowa Huta Central Square -400m distance, which makes similarity to the Krakow Błonia. Nowa Huta is an industrial part of Kraków, built in 1950s around the newly built (in those times) steelworks, which in 1954 was named after Vladimir Lenin, in 1990 re-named after Tadeusz Sendzimir, now the official name is ArcelorMittal Poland S.A. Branch in Krakow (former T. Sendzimir Steelworks). Building the steelworks significantly changed the social structure of the population. The Steelworks and the residential area of Nowa Huta were built in the place of several villages. This resulted in expropriations of the farmers [5] . The inhabitants of Nowa Huta were mainly workers. Many of them came from the surrounding villages, often affected by expropriations. These people had to change their environment quite rapidly. The population structure of Nowa Huta significantly varied from the structure of the "old" Krakow, where intelligentsia played a very important role. These historic differences can be still visible and influence the approach to the environment and sustainable development in the examined areas.
The Park of Polish Aviators (Park Lotników Polskich), also called the Park of Aviators (Park Lotników), earlier the Park of Culture and Leisure (Park Kultury i Wypoczynku) was established in 1966 as a green belt isolating Krakow from the Steelworks emissions. The area is crossed by a big road. In the northern part of the area there is the Museum of Aviation formed in the area of the old airport Czyżyny-Rakowice in 1964 [6] . The studied locations are given in fig.1 . 
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Methods
The basic method applied in this paper was case study. The authors tried to assess the educational role of the green areas. Literature data, information from websites as well as the interviews with the visitors were used. In the two areas of Nowa Huta a questionnaire about the role of green areas was made in the Park of Polish Aviators and the Nowa Huta meadows. The survey was done 8 th and 10 th August 2014 (Friday and Sunday afternoons). The questionnaire referring to Planty was carried out on 5 th July 2015 (Sunday afternoon) and in Błonia the questionnaire was carried out on 14 th July 2015 (Tuesday afternoon). Any person above 15 years of age present there was asked to assess these areas and say about their activities carried out there. The significance of differences was checked by chi square. Some of the questionnaire results (referring to the Park of Polish Aviators and the Nowa Huta Meadows) were published earlier by the authors [6] and are also discussed in this paper.
Results
Planty
The green area of Planty (the word derived from "plantations") was established in late 18 th century in the place of the old city walls. The area was situated in the place of the old city walls. On 3 rd May 1792 (the first anniversary of the First Polish Constitution) in the northern part of the area, the Freedom Tree was planted (an elm tree -Ulmus sp.). This is regarded as a symbolic beginning of Planty. Between 1800-1801 in the northern part, a walking area was constructed, but the walls were not destroyed. In 1806 the decision to destroy all the walls to improve sanitary conditions in the city was made, but some parts were preserved. Feliks Radwański and Florian Straszewski were responsible for creating the area of Planty. The present shape is similar to the one of 19th century [7] . Apart from ecological values the park of Planty has also cultural and historical value. On 13 th May 1976 the area was listed as a historical monument and given no. A-576. In 1978 the Planty was put on the UNESCO World Heritage List (together with the Old Town of Krakow) [7, 8] . The view of Planty (north-western side) is shown in fig. 2 .
The area would be potentially valuable for the education for sustainable development, due to the combination of different aspects of human life in one place, nevertheless the events held there are more concentrated on cultural and sports events (like the New Years' Eve Run).
Błonia Krakowskie (the Krakow's Błonia)
The Polish word "błonia" (used in plural) means an area covered by grass. It can be translated as "meadows", nevertheless in Krakow the name is used as a proper name, thus the authors decided not to translate it.
The area of Błonia ( fig. 3.) is 48 ha. It is unique on the European scale that such a large area of meadows is situated less than 2 km from the strict city centre. Nowadays the area has different functions, suitable both for individual recreation and mass events related to sports, culture, charity, religious and patriotic celebrations [9] , as well as smaller meetings with family and friends.
From time to time the plans to build up or re-arrange Błonia were considered. For example, during German occupation (1939) (1940) (1941) (1942) (1943) (1944) (1945) , there were serious plans to build a residential area in Błonia [9, 10] . Some discussions about the development were also carried out later, in 1970s. None of these plans were implemented. On 7 th April 2000 Błonia Krakowskie were written into the list of historical monuments no. 132, A-1114, which effectively makes it impossible to build up the area [8, 9] .
The size and location of Błonia make them an ideal place for mass cultural, sports, social and other events, including those strictly related to education for sustainable development. Since 2002 Recycling Festivals have been carried out in Błonia. They are organized in spring (in 2015 on 29-30 th May) [11] . The idea of the Festival is providing information (in an attractive form, like games for children) about waste management, as well as giving the opportunity to bring recyclable materials and receive seedlings in exchange. This significantly contributes to the education for sustainable development. The area of Błonia is very good for this purpose due to the size as well as proximity to both densely inhabited areas as well as places of recreation, full of natural beauty. The area is visited by birds, occasionally also by the species included in the EU Bird Directive [12] -the white stork Ciconia ciconia (Brisson) [9] - fig. 4 . The presence of this species was also confirmed by the questionnaire respondents (chapter 3.5).
The Park of the Polish Aviators
As mentioned in chapter 2.1., the Park of the Polish Aviators was established in 1966. The name is related to the vicinity of the former Airport of Czyżyny and the Museum of Aviation, established in 1964. The city district of Czyżyny (XVIII) is situated between the "old" Kraków and Nowa Huta. In 1970s the buildings of the University of Physical Education were built. This made the Park the most obvious place of physical exercises for students ( fig. 5 ). Some students' activities include cleaning the area from rubbish ( fig. 6 .), which gives the opportunity for education for sustainable development.
Another type of activities includes events organized in the Museum of Aviation, such as the Festival of the City District XVIII -Czyżyny. This event has many aspects: social, recreational and educational ( fig. 7) . Another interesting place in the Park is the Stanisław Lem Garden of Experiences (Ogród Doświadczeń im. Stanisława Lema), situated in the south eastern part of the Park. This is the place where children and adults can learn about physics and natural sciences [13] .
Due to the activities of the groups promoting sports and recreation the citizens' project "Marking the jogging routes in the Park of the Polish Aviators (District XIV Czyżyny)" was accepted [14] . The sum of money given for the project is PLN 117160.82 (around Euro 29290) [15] . From the project three main groups will benefit: the students of the University of Physical Education, the Students of the Cracow University of Technology and the residents of the neighbouring blocks of flats.
There are plans to build a residential area in the direct vicinity of the park. The investors emphasize high quality of the environment (the Park), which means that the vicinity of green areas contributes to the attractiveness of the blocks of flats, which can raise their value [16] .
Nowa Huta Meadows
The Nowa Huta Meadows ( fig. 8 ) are situated south of the Nowa Huta Culture Centre. The area of 57.17 ha covers the old riverbed of the Vistula. Decision No. XV/100/03 of the City Council of Krakow, on 7th May 2003, pronounced this area Ecologically Useful Area (Użytek Ekologiczny). The reason was the protection of semi-natural habitats such as wet meadows, fresh meadows, reed, sedges, as well as ruderal habitats. The area is also rich in fauna, especially birds, including the species of EU Bird Directive [6] , such as the corn crake Crex crex (L.) and the red-backed shrike Lanius collourio L. The total number of bird species is 69, including 34 nesting birds. Butterfly fauna is also rich and includes rare species [17] . There are didactic trails in the area, helping in the observations of nature ( fig. 9 ). The meadows are also used as the area of physical education classes (the University of Physical Education is 3 km away), jogging, Nordic walking, as well as organized workshops related to nature observations. Such workshops are organized on the occasion of the Earth Days (usually the closest weekend to 22nd April), celebrated in the centre of Nowa Huta. The Earth Days have been organized since 2004 [18] . Events like the Recycling Festival give opportunity to exchange recyclable materials into seedlings. In 2015 the Earth Days were organized on 24-25 th April. One of the events included the Botanical Workshops at the Nowa Huta Meadows, organized by the C.K. Norwid Culture Centre (Ośrodek Kultury im. C.K. Norwida) [19] . The Meadows have also been the place of regular biology and ecology classes for the students of Tourism and Recreation of the J. Dietel Małopolska Vocational University in Krakow. The classes were carried out by Prof. Eugeniusz Dubiel, who is also the author of the Atlas of the Actual Vegetation of Krakow [20] . The Meadows are managed by the Foundation City Park and Zoological Garden in Krakow [17] .
Questionnaire Results
There were 42 respondents (16 men, 25 women and one person failing to provide data) in Planty, 32 respondents (14 men. 17 women and one person failing to provide data) in Błonia, 25 respondents (12 men and 13 women) in the Park of the Polish Aviators and 30 (13 men and 17 women) in the Nowa Huta Meadows. The age distribution of respondents is given in table 1. There was a statistically significant difference between the places in terms of respondents' age χ 2 =32.24, df=15, p<0.01. In most locations two groups were dominant: 25-34 years old and people of 65 and abovepensioners -coming on their own or in couples. The least represented was the group of people between 45 and 55 years of age. The exception is Błonia, where this group is relatively large, while the group of 65 and above is smaller than in other locations. Table 2 shows the place of residence of the respondents of Planty and Błonia. There were no statistically significant differences between the locations. Significantly more visitors of the Nowa Huta Meadows came from Nowa Huta than it was in the case of the Park of Aviators χ 2 =7.671, df=1, p<0.01 (numbers shown in Table 3 ). Table 4 . shows the results of the assessment of the two places (in case of Nowa Huta the data are taken from the authors' previous paper [6] ). Table 4 . shows the mean assessments of the places made by the visitors in different aspects. The scale 1-5 was applied (1 was the worst and 5 the best). The accessibility was generally highly graded. The highest grade was in Planty (4.67) and the lowest in the Nowa Huta meadows (4.23). The result can be affected by the road construction works taking place during the questionnaire in 2014. According to the respondents the best sports and recreational facilities were in the Park of Aviators (4.19) and the worst in Planty (3.27). On the other hand some visitors declined from the assessment of sports facilities in Planty saying they were not necessary in that place. Natural values (flora and fauna) were best graded in the Nowa Huta Meadows (4.5), which is not surprising, considering the status of this area. In the meadows of Błonia the grade was the lowest (3.55), despite occasional occurrence of relatively rare species (the white stork), seen by some visitors. The highest grade referring to the presence of interesting objects (mainly historical monuments, but not only them) was obviously related to the situation in the historic city centre. The lowest grade was given to the Nowa Huta Meadows (3.12). Although the neighbouring 60 years old buildings of the Central Square are registered as a historical monument named the Urban System of the Nowa Huta district, A-1132, registered on 30 th December 2004 [8] , the residents do not consider them too interesting. The best grade for general maintenance of the area was given to the Park of Aviators (4.08) and the lowest in the Nowa Huta Meadows (3.19). People were complaining that the grass was not mowed frequently enough.
The highest mean grade regarding all the aspects was given to the Park of the Polish Aviators (3.994). A very similar, slightly lower grade was given to Planty (3.97). Lower grades were given to grasslands, such as Błonia (3.822) and the Nowa Huta Meadows (3.984). This can mean that people prefer classical parks to meadows or that the presence of interesting objects (the Museum of Aviation and the old Town of Krakow) was decisive.
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The activities carried out in the green areas are shown in table 5. Strolling is predominant activity in most locations, only in Błonia physical exercises are predominant. Walks with the dog were carried out in Błonia (where dogs are allowed to run without a leash) and the Nowa Huta Meadows. In Planty they were rarer and in the Park of Aviators did not occur during the questionnaire. In Planty passive forms of leisure are predominant. Table 5 . gives the answer to the question "What brought you here for the first time?". The answers were differentiated. In Planty the most common answer included "other", among that 41% of answers (17 people) the ones mentioning "looking for shade" or "looking for rest" were predominant. Among these people there were also homeless people living there in summer. 24% of the respondents in Planty admitted that they got there by accident. In Błonia the largest number of people were brought by a mass event. In the Park of Aviators the largest number of respondents (28%) remembered that their first visit was connected with cycling. Cycling was also important in the case of the Nowa Huta Meadows(30%), nevertheless, in that place, the most common answer was "I live here". The Role of Urban Green Areas in the Education for Sustainable Development: Focus on Krakow, Poland 
Discussion
The results confirm that green areas have a very wide variety of functions, which creates a great potential for the education for sustainable development. The questionnaires focused on social, wellbeing and environmental aspects of sustainable development rather than on economic aspects. The reason for this is that in the aspects of development usually economic issues are treated as the most important, so here the authors wanted to focus on other aspects. The results show the importance of green areas as well as relatively high grades giving in the evaluation of different aspects.
Previous studies on Planty and Błonia were done by Hulicka [21] who named functions of these areas and carried out a questionnaire. Her results indicate recreational, social, tourist, didactic, artistic, health-related and aesthetic function of Planty and the questionnaire indicates resting and social meetings as the main functions, while sport and active recreation are treated as marginal functions. Our questionnaire confirms these findings. Nevertheless one has to bear in mind that it was carries out in hot Sunday afternoon during holidays. Other author's observations show that early morning the park is visited by runners and Nordic walkers. There are also sports events organized around the city and attended by thousands of people. These events are often commercial and combine economic and social aspects of sustainable development. The combination of historical and ecological value of Planty makes the area a perfect place for education at any educational level. Biology, history and also literature classes (because of the monuments of literature characters) can be held there.
Hulicka [21] gives the following functions of Błonia: sport, recreational, religious, didactic and educational as well as health-related. The respondents of the questionnaire showed sport, social meetings and recreation as the main functions of Błonia. This was confirmed by our questionnaire. Events strictly related to the education for sustainable development are Recycling Festivals. Also social role of Błonia is contributing to sustainable development. One of big sports events is Cracovia Marathon organized since 2002 [9] . Apart sports character it is also a commercial event. There is a project to improve street lights in an alley in the southern part of the Błonia so that the area could be safer and available for sports also at night [22] .
Our questionnaires in Nowa Huta showed that the most important role in the education for sustainable development is played by the Nowa Huta Meadows, however the Park of Aviators was better assessed in terms of accessibility, sports and recreation facilities, the presence of interesting objects 486
The Role of Urban Green Areas in the Education for Sustainable Development: Focus on Krakow, Poland and cleanness. This could be confirmed by our own observations, however the function of ecologically useful area often contradicts with building too much infrastructure. There are often contradicting expectations of the visitors. Some would like to keep the area "tidy" and some would prefer a "wilder" character. The example can be mowing. Too frequent mowing can destroy bird habitats. On the other hand the lack of mowing would allow natural succession and complete change of habitat.
Three of the studied areas are formally protected, two as historical monuments and one (the Nowa Huta Meadows) as environmentally useful area. The Park of Aviators is not formally protected and there are attempts to increase the development in that area (car parks) near the indoor arena. This will improve the access and probably make the park more attractive, nevertheless care should be taken not to contribute to the shrinking of green areas too much. The Park has already received the highest overall grade in the questionnaire evaluation. The revitalization project [15] gives a chance for further improvement of the quality of this area without changing the character of the place. 
